Role of high mobility group box 1 (HMGB1) in wound healing.
HMGB1, a non-histone chromosomal protein, can bind to the receptor for advanced glycation end products (RAGE) and act as an inflammatory mediator. We examined the role of HMGB1 in incisional wound healing and its possible mechanism of action through receptor for advanced glycation end products (RAGE). Male Sprague-Dawley rats undergoing full-thickness incisional wounding with subcutaneous implantation of PVA sponges were given daily injections of ethyl pyruvate (EP) (40 mg/kg, i.p.), a potent inhibitor of HMGB1 release. At 7 d post-wounding, wound breaking strength, sponge collagen content, and wound fluid HMGB1 levels were assessed. In vitro rat dermal or wound-derived fibroblasts were cultured with recombinant HMGB1 or advanced glycation end product (AGE). Some cultures were co-treated with a RAGE-blocking antibody. Fibroblast proliferation and collagen synthesis were assayed. In vivo treatment with EP significantly decreased wound HMGB1 levels (P < 0.05), which was paralleled by increased wound breaking strength (P < 0.05) and wound collagen content (P < 0.05). In vitro treatment with HMGB1 (100 ng/mL) had no effect on fibroblast proliferation but significantly reduced collagen synthesis (P < 0.05). This effect was abrogated by co-treatment with anti-RAGE antibody. Fibroblasts treated with AGE had lower collagen synthesis (P < 0.01), which was restored by anti-RAGE antibody treatment. HMGB1 impairs fibroblast collagen synthesis. Reducing wound HMGB1 levels lead to increased tensile strength and collagen synthesis. The data suggest that HMGB1 affects collagen synthesis through activation of RAGE.